This study determined the associations between alcohol use exposures, marketing, education, and problem drinking and drunkenness among youth living in the slums of Kampala. This cross-sectional study of youth was conducted in 2011 to quantify and describe high-risk behavior and exposures in a convenience sample ( = 457) of urban youth living in the slums, 14-24 years of age, who were participating in a drop-in center for disadvantaged street youth. Logistic regression analyses were computed to determine associations between alcohol use exposures, marketing exposures, alcohol education, and problem drinking and drunkenness while controlling for possible confounders. Among participants, 30.2% reported problem drinking and 32.8% reported drunkenness. In multivariate analyses, obtaining free drinks was associated with problem drinking (AOR: 2.47; 95% CI = 1.23-4.96) and drunkenness (AOR: 2.40; 95% CI = 1.22-4.70) after controlling for potential confounders. Alcohol education measures were not significantly associated with either problem drinking or drunkenness in multivariate analyses. There are important associations between alcohol marketing and drinking among these youth. Moreover, the findings underscore the need for additional research related to the impact of alcohol marketing among vulnerable youth and also the need for policy regulations that restrict alcohol marketing that involve providing free alcohol directly to youth.
Introduction
Alcohol use is the most commonly used psychoactive substance in the world and is one of the leading causes of death and disability worldwide [1] . Alcohol abuse causes 3.2% (1.8 million) of all deaths worldwide annually and also accounts for 4.0% of the global disease burden each year [2] . Research has shown that alcohol use is associated with alcohol addiction [3] , other drug use [4] , unintentional injuries [5, 6] , physical fighting [7] , criminal activity [4] , suicidal ideation and attempts [8] [9] [10] , and increased risk of human immunodeficiency disease (HIV) [11, 12] .
In order to address this global public health issue, the World Health Organization (WHO) recently prioritized the global reduction of the harmful use of alcohol with a particular focus on monitoring and technical support [13] .
Even with limited data, it is still evident that low-income and middle-income countries, and vulnerable populations within, bear an increased burden of disease and injury due to increasing alcohol consumption and limited or nonexistent public health and prevention policies and programs [1] . In sub-Saharan Africa, alcohol use has been found to be associated with early alcohol use [14] , risky unprotected sex [15] [16] [17] [18] , mental disorders [19] , and road traffic accidents and injuries [20] .
Alcohol use is affected by a range of individual and environmental factors as well as attitudes toward alcohol use, perceived susceptibility of alcohol use, peer drinking, accessibility of alcohol, and exposure to either antialcohol campaigns or to alcohol advertising as well as ownership of alcohol promotional items [21] [22] [23] [24] [25] [26] . An empirical review of research in sub-Saharan Africa also demonstrated that 2 ISRN Public Health alcohol use and risky sexual behavior are linked to drinking venues and alcohol serving establishments [16] . In Uganda, for example, alcohol use among youth has been found to be significantly associated with both suicide ideation and physical fighting [27] . However, research on the correlates and predictors of alcohol use and its adverse outcomes among youth is relatively scarce in sub-Saharan Africa.
An important and previously largely unaddressed issue in sub-Saharan Africa is the role of alcohol marketing and its potential link to alcohol use among youth. In one of the few empirical studies conducted on alcohol marketing in subSaharan Africa, findings demonstrate that alcohol marketing, specifically through the provision of free alcohol to schoolattending youth (primarily ages [13] [14] [15] , is relatively common in Zambia (30%) and that this form of marketing is associated with problem drinking and drunkenness [26] . Although a previous project by the WHO outlines some key issues related to marketing from a qualitative perspective based on focus groups of youth in Uganda, Gambia, Ghana, and Nigeria [28] , there is a dearth of empirical information about alcohol marketing practices and their influence specifically on youth in sub-Saharan Africa. The lack of empirical research in Uganda is specifically troubling since it has one of the highest estimated alcohol per capita consumption worldwide [2] .
Previous research conducted primarily in North America and Europe shows that exposure to alcohol advertising and ownership of alcohol promotional items has been found to increase the risk of alcohol use among adolescents [22, 29] . Moreover, based on extensive research, it is clear that alcohol marketing also influences youths' attitudes and perceptions about alcohol, which are related to expectancies and intentions to consume alcohol beverages [30, 31] . Relatedly, youth who report liking alcohol advertisements are also more likely to use alcohol [32, 33] . More troubling perhaps is also the issue of the long-lasting effect of alcohol marketing exposure. Research shows that exposure to alcohol advertising in youth predicts youth's intentions of alcohol consumption up to two years later [34] . Additionally, ownership of alcohol-branded merchandise has been associated with a range of high-risk behavior, poor academic performance, and early alcohol use initiation among youth [23] .
The totality of previous research indicates that alcohol marketing to youth is a growing public health concern [35] [36] [37] and that this problem may be exacerbated among youth living in countries with limited alcohol policies and that rely on self-regulation by the alcohol industry [35] [36] [37] . This may be the case because of the resources available to the alcohol industry for their marketing efforts. Alcohol Justice (formerly the Marin Institute) is a group dedicated to respond to the alcohol industry and their marketing practices primarily in USA. They report that the alcohol industry spends more than $6 billion each year on marketing its products [38] . Unfortunately, many alcohol marketing practices are aimed directly at youth [35] [36] [37] and those that are outside of the home (e.g., billboards, advertisements on public transit vehicles, buildings, newspaper stands and kiosks, and Internet) pose particular concerns because parents cannot typically shield their children from those exposures. However, spending on these forms of marketing, labeled "out-of-home advertising" has increased more than $2 billion over the past three years by major alcohol companies [34] . Alcohol advertising and marketing of alcohol products clearly increase intent to use as well as actual alcohol use among adolescents [30, 31, 33, 34] . However, there is a dearth of information about alcohol marketing practices and their influence specifically on youth in sub-Saharan Africa even though alcohol marketing in many countries in this region appears common and is perhaps also increasing in scope.
The purpose of this study is to examine the prevalence of alcohol marketing and alcohol education exposure in a convenience sample of youth who live in the slums of Kampala, Uganda. Moreover, the study examines if there are significant associations between alcohol marketing and alcohol education and heavy alcohol use including drunkenness and problem drinking among these Ugandan youth who mostly do not attend school. One previous study of a large sample of school-attending youth in Zambia indicates that alcohol marketing is an important concern in that country and that exposure to alcohol marketing there is associated with problem drinking and drunkenness [26] . Thus, this study will seek to replicate those findings in a study of primarily non-school-attending youth in Kampala to determine the generalizability of the findings and to also report on alcohol knowledge skills and behavior that may buffer the potential impact of alcohol marketing on alcohol use. The findings from this study will be important for prevention efforts that seek to reduce alcohol use among youth and to inform both future research and practice.
Methods
The overarching goal of the cross-sectional survey called the "Kampala Youth Survey, " conducted in May and June 2011, was to assess a range of health risk behavior and exposures including alcohol marketing and its associations with problem drinking and drunkenness in a convenience sample of urban youth living in the slums and who were between 14 and 24 years of age. The methodology and findings from this study have been reported previously [39, 40] . Briefly, the youth participants were receiving services in a Uganda Youth Development Link (UYDEL) [41] drop-in center for disadvantaged street youth. UYDEL serves on average about 650 youth per month through these drop-in centers. Faceto-face surveys, lasting about 30 minutes, were administered by social workers/peer educators employed by UYDEL. The study was implemented across 8 drop-in centers across Kampala. Participating youth received snacks and transportation for completing the survey. No identifying information was collected and the surveys were completely anonymous. Surveys were administered in English or Luganda (local language), to the extent possible, in private settings and rooms, to ensure privacy of survey questions and responses. Each social worker/peer educator received training on the study methodology, each of the survey questions and its translation into Luganda if needed, and recruited potential Refuse alcohol Percentage of youth who were taught to tell someone they did not want to drink alcohol. 74.7% 1 The types of drugs included in the question were marijuana ("njaga or bangi"), opium ("njaye"), or aviation fuel.
participants among attendants at their specific drop-in center. Recruitment took place using word-of-mouth, and each attendant was eligible for participation if they were between 14 and 24 years of age. No exclusion criteria were applied beyond the age range. Participants were informed about the study and read (or were read) the consent forms to indicate their willingness to take the survey. The consent process required that emancipated street youth from 14 to 17 years of age provide their own consent for participating in the survey.
(Because youth from 14 to 17 years of age who "cater for their own livelihood" are considered emancipated in Uganda, parental permission/consent had been waived.) The same consenting process was followed for youth from 18 to 24 years of age. Over the ten-day survey period, 507 youth were approached for participating in the survey. Among these youth, 46 declined and 461 agreed to participate, yielding a participation rate of 90.9%. Four of the surveys were missing substantial numbers of responses and were therefore excluded, yielding 457 completed surveys for the final analytic sample of youth between the ages of 14 and 24 (31% boys and 69% girls). The mode for age was 17 years ( = 81) and 67% of participants were between ages 16 and 20.
Measures
The questionnaire was modeled from existing surveys such as the U.S. based Youth Risk Behavior Survey [42] conducted by the Centers for Disease Control and Prevention and the International Global School-Based Student Health Survey [43] supported by the World Health Organization and which provides data on health behavior and relevant risk and protective factors among students across all regions served by the United Nations. Survey questions addressed demographic characteristics, family context, alcohol and drug use, injuries, violence and suicidal behavior, sexual behavior, and sexually transmitted diseases, including HIV/AIDS.
Analysis
The measures included in the analyses and their prevalence among study participants are described in Table 1 . Bivariate and multivariate logistic regression analyses were computed to determine statistical association between alcohol marketing exposures, alcohol education, and drunkenness and problem drinking (demographic and psychosocial correlates) using the SAS 9.2 and SUDAAN 10 statistical software packages. The associations between alcohol use and marketing exposures for each problem drinking and drunkenness were assessed using a 4-model building approach while controlling for a range of potential confounders. Moreover, all variables were dichotomized to indicate the presence or absence of the particular risk factor. The reference category for each variable in the logistic regression analyses was the absence of the particular risk factor.
Results
Among participants, 30.2% reported problem drinking and 32.8% reported drunkenness. In addition, 62.1% of the youth reported alcohol marketing exposure, 26.0% had received an item with an alcohol marketing brand logo, and 27.0% were ever offered a free drink of alcohol by an alcohol company representative. Moreover, 89.2% of youth also reported being taught the danger or alcohol use and 74.7% were taught to tell someone that they did not want to drink alcohol. The bivariate associations between sex, age, alcohol marketing, and alcohol education and current alcohol use, problem drinking, and drunkenness are presented in Table 2 . Boys were more likely than girls to report current alcohol use, drunkenness, or problem drinking. Youth 18 years of age or older were also more likely to report alcohol use, drunkenness, or problem drinking. Alcohol marketing exposure was significantly associated with alcohol use, problem drinking, and drunkenness. Additionally, being offered free drinks through an alcohol company representative was significantly associated with reports of current alcohol use (OR: 8.33; 95% CI = 5.22-13.31), problem drinking (OR: 7.85, 95% CI = 4.82, 12.79), and drunkenness (OR: 7.18; 95% CI = 4.45-11.59).
Alcohol marketing through receipt of brand logo items was significantly associated with reports of current alcohol use (OR: 6.34; 95% CI = 4.00-10.04), problem drinking (OR: 6.36; 95% CI = 3.93-10.29), and drunkenness (OR: 5.91; 95% CI = 3.68-9.49). Having received alcohol education that taught how to refuse alcohol was inversely associated with reports of current alcohol use, but did not affect reports of problem drinking and drunkenness. Alcohol education that addressed the danger of alcohol or that offered help to quit was not significantly associated with current alcohol use, problem drinking, or drunkenness (Table 2) .
Multivariate analyses, presented in Table 3 , show that age (≥18) was the most consistent correlate of drunkenness across the four models computed. In Models 2 through 4, other drug use was also strongly associated with drunkenness. In Model 3, which examined the potential role of alcohol marketing exposure and factors, having received free alcohol from a company representative was statistically significantly associated with drunkenness after controlling for demographic characteristics, psychosocial factors, high risk factors, and peer environment. Having received free alcohol remained significantly associated with drunkenness even in model 4 (AOR: 2.40; 95% CI = 1.22-4.70) which also controlled for alcohol education. Alcohol education was not found to be a significant factor related to drunkenness ( Table 3) .
The same set of models was also computed for problem drinking (Table 4) . Again, age (≥18) was the most consistent correlate of problem drinking across the four models computed. In Models 2 through 4, drug use was also strongly associated with problem drinking. In Model 3, which examined the potential role of alcohol marketing factors and exposure, having received free alcohol from a company representative was statistically significantly associated with problem drinking after controlling for demographic 
Discussion
This study examined the prevalence of exposure to alcohol education and alcohol marketing practices among slum and street youth in Kampala, Uganda. The findings show that many youth have received alcohol education; 89% of youth said they had been taught about the dangers of alcohol, 72% reported that they had been told where to get help to stop drinking alcohol, and 75% reported that they were taught how to refuse an alcoholic drink. These findings are very encouraging given that most of these youth are not attending school and may receive services and education primarily through nongovernmental organizations (NGOs) like UYDEL. With respect to alcohol marketing exposure, 62% of youth reported exposure to 5-6 types of alcohol marketing, 26% reported having a t-shirt, pen backpack, or other alcohol brand logo item, and 27% reported that they had been offered a free drink through an alcohol company representative. These numbers are very high when considering the dire backgrounds and context of these youth, their limited belongings, and lifestyles. These findings clearly demonstrate that many of these youth are exposed to alcohol marketing and even offered free alcohol as a marketing strategy, which is of grave concern given that these youth are as young as 14 years of age.
Another goal of the study was to determine the extent to which alcohol education and alcohol marketing strategies were potentially inversely associated with current alcohol use, drunkenness, and problem drinking. The analyses show that knowing how to refuse alcohol reduced the likelihood of reporting current alcohol use but that exposure to alcohol marketing strategies, receiving free alcohol, and owning brand logo items were highly associated with current alcohol use. Similarly, exposure to a range of alcohol marketing exposures, receiving free alcohol, and also owning alcohol logo items also increased risk of reporting problem drinking and drunkenness.
Multivariate analyses that examined the correlates of drunkenness show that receiving free alcohol was the most important factor of all the alcohol variables examined, and this factor was also associated with problem drinking. Surprisingly, receiving alcohol education regarding the dangers of alcohol, knowing where to get help to quit, and knowing how to refuse alcohol when given were not statistically associated with either drunkenness or problem drinking in multivariate analyses. These findings, while preliminary, indicate that the development of new strategies is likely needed to counteract the effects of alcohol marketing and prevent and reduce levels of alcohol use and associated adverse outcomes through other strategies than education. Previous research shows that direct marketing of alcohol products is associated with alcohol use and problems among schoolattending youth [26] and those findings are corroborated by the findings in the current study of vulnerable youth, living in the slums of Kampala. These findings are also supported by research that shows that distributing alcohol merchandise to youth predicts their alcohol use [44] . And, more importantly, as found in previous research with students in Zambia [26] , alcohol education did not lessen the association between alcohol marketing and drunkenness or problem drinking indicating that these marketing strategies are very robust. However, it is also important to recognize that these findings may be related to the limited context of alcohol education in these youths' home environment, given parental guidance has been found as a significant direct and indirect factor that lessens influences of alcohol advertisement and decrease alcohol use [44] .
The results of this study should be viewed in the context of several important limitations. First, the study participants were not randomly selected, but were youth who self-selected to attend the drop-in centers and to take part of the study. Therefore, the findings may not be representative of street and slum youth in Kampala and may not be generalizable to populations elsewhere. However, the high response rate in the targeted drop-in centers increases our confidence that the findings are representative of the youth who self-select to attend drop-in centers or to seek services more generally. Second, the sample included both street youth who were homeless and youth who lived in the slums but may have had a stable living arrangement. Accordingly, our definition youth who live in the slums was broad and included a range of circumstances and family contexts (e.g., some of these youth currently lived with two caretakers or in a treatment setting and were relatively well fed and cared for) although circumstances varied significantly. If the study had only included homeless street youth, or if we had been able to differentiate these groups better, the prevalence of the health risk behavior as well as problem drinking and drunkenness may have been significantly higher among homeless street youth specifically. However, all youth who participated in the survey were help-seeking youth in that they had participated in services or training classes provided by the UYDEL which may also indicate that these youth are not representative of street youth more broadly and may also at least partially explain why our study included mostly girls. One of the most frequently offered training class by the centers was hairdressing and braiding which is likely to be attended by girls.
Third, because of limited literacy rates, participants was read the questionnaire. The face-to-face interaction between participant and interviewer may have resulted in underreporting of certain high-risk behavior associated with significant stigma. While this is an important potential concern because participants (who knew the interviewers) may have been unwilling to disclose sensitive information, it is less likely since the participants selected to attend the drop-in centers and discussions of sensitive information was part of many of the services provided. Fourth, during the interviews, participants often provided the answers in Luganda which required the interviewers to translate the response to English and make the appropriate notations on the questionnaire. This issue was anticipated and discussed during the training of the interviewers and appeared to have been handled appropriately during the data collection by the interviewers who were all proficient and fluent in both spoken and written English.
Fifth, most of the questions regarding high-risk behavior were selected from previously established self-administered surveys, particularly the Youth Risk Behavior Survey [42] conducted in USA, and also the Global School-Based Student Health Survey [43] conducted primarily in Africa, Asia, and Latin America. In several cases, the wording of the questions used was simplified and the response options narrowed in order to facilitate the administration of the survey questionnaires by the interviewers. As such, the reliability and validity of some of the measures may have been altered. Sixth, because of the cross-sectional nature of the survey, the temporal ordering of the risk factors and drunkenness and problem drinking cannot be determined, nor can causation be inferred.
The findings of this study show that at least one of the examined alcohol marketing efforts in Uganda, providing free alcohol to youth, appears to be strongly associated with current alcohol use, problem drinking, and drunkenness even after considering other important factors related to alcohol use. These alcohol marketing practices, aimed directly to children, have been banned in other countries and have important policy implications for countries where such bans do not exist. In Uganda, concerns have been expressed to underscore the ethical violations of alcohol companies which market and target their products directly to children [45] . The implications of the findings presented in this paper and from previous studies [26] are that stricter policies to prevent underage alcohol advertisements are needed. WHO has taken an important leadership role related to underage drinking and presented the global strategy to reduce the harmful use of alcohol [13] which recommends mandatory as well as voluntary regulations of marketing of alcohol products that need to be considered and included in a comprehensive strategy to reduce the harmful use of alcohol. The report also underscores that these measures need to be urgently considered and applied given the frequency and levels of exposure to alcohol marketing.
It is clear that the timing is critical for new policy initiatives and prevention strategies aimed to reduce alcohol use [46] , in particular in Uganda. Earlier reports by the alcohol industry, as reported previously [26] , indicate that they will produce and sell cheaper alcohol to African population in order to increase its consumer market [47] . Moreover, a report in BusinessWeek [47] noted that SABMiller, the world's second largest brewer, is exploring the "relatively untapped African market" to drive future growth, sales, and profits, which is estimated to be worth more than $3 billion. Strategically, the goal of targeting low-income consumers and creating affordable brews will be achieved through using local ingredients such as cassava and barley, and also utilizing inexpensive individual sized packaging to make purchasing alcohol more affordable [47] . In Zambia, bans have already been implemented against the manufacturing and sale of strong liquor individual-sized sachets sold at very low prices, often in unlicensed bars and to minors [48] . Moreover, a recent commentary recommends that there should be a total ban on alcohol advertising in South Africa [49] .
In terms of clinical practice and service provision, the findings from the current study underscore the ease by which youth appear to obtain alcohol and that the prevalence of drunkenness and problem drinking is high among these youth. Accordingly, there may be models for brief alcohol screening interventions that have been found very effective in USA, such as the electronic screening and brief intervention (e-SBI) recommended by the Guide to Community Preventive Services [50] that can be adapted for implementation among these service-seeking youth. In these settings, evidence-based interventions that can be delivered by lay workers and with minimal costs are needed to address problem drinking and drunkenness before youth become addicted to alcohol and before they experience other adverse alcohol-related outcomes such as injury and HIV.
